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S. l£ £ 4# 447)43 9t4#44 ^^Holc).. 

5L 2fe £ U^ofl 4# 4447113 934#44 £.^C]HHit- 44\« 

£ 3-°r £ 4# 447)7113 914^44 f-Hfl^-4 70^°) *flHS) Hfl^Tflt- «4^\B 44£°)4. 

£ 4fe £ ^°fl 4# 4471t|]*] 914^44 ?n^ois(|Hi- 44\« 4££<>]4. 

5= 5fe £ ^<H| 4-1- 34**W4 ?l)e1ols|)H7l- s.'3#e||oiE S .«E] sJHsj-i. ^44t14, 434 31 = 3.-^ 3- 
^tefloles *||o|3|# !i-44fe -841* Ji^l^fe 5=44 3H4. 

£ 6-gr £- UttM 41- 447)7fl3 914^44 *t3#4§ 44\« 7fl45L 0 14. 

10 : *44 ?WI^ 11 : 
20: S.^^-31 : 914^ 
40 : 60 : « 



«■ 4£*i) *44 « S?144£ 9144°} 444471 44 447)t|]3 4444°ll 44 4°14. 

447l7)l*} 4444c «l£*ll 3H4 ^S^tSI 4^J, "H4 ^ ^S) 44-2-5. 9144 ^S)fe 3M4 
^ 3L44421 -o)7l ^sfl ^|o)5)aj- £444* 444471 44 4444- 

44 ^7l7flaj 444*|£-r: "1^4*1 US 5,830,045:M 7fl44 %o] ^4. 

A j7isi 7|#^- 444s <£ 0 \zi7] %n 44^1 *°i4* 3.34^ 4*14 44* 4s4 3142]^ 

jfleW SBHS^-E] ^44fe 4*j7> 444 7l^S ^434 Sl.?-4, <>| 7l^ofl 444 44 4iL4 $M5|4 44 
Cfl7l #4 ^9J4 7}^3L 44 ufl§-o|) 444£. $flols]o|| 3]sj| 9j4cfl7l ^4 ^)o]3| 

7> .2-4 -fBW £JL, SE4 44 %V£$ *M3|7V <>]*^7l ^o||^ oj n |. tfl 7 l $<>}V\7} 

44*3. ^54 ^7> 4^ 514. 44 4 3- * 44 Cfl7| f>4 fl|ois|i. *-^5^7l 4$ TflEH 

4 471)4 934 ^el5| 44 c^-j- ^ ^7] nflS-ofl ^4 tfl7l fxjl fl]ol3)7V #^ofl t#l 

7HHM SI 4. 

St^b, US 5,804,50731°fl 3)4^, 4 ^o^o|| a^s. 4# °14^* *3"44 ^8°ls|7> «a4# 

^»^# ^^°flfe ^4^-s «>1*4 ^47^ -S-HJ44, 44^1 4ll4sl» 443 <a4^^s. 914*114 ^ ^^-°fl£ 4 
°lsl7h 4 9jo>-?-« sl^ 4*14 4^ ^^^l 514. 914 #91 ^^1^41 <4|^1 &*%7\ 4 
9l4-¥-°fl4 914* ^^I4i 5lfe «9^143£ ^ 914* f^*H4 4fe ^» 91^ sl4 4» 4* 444 £ 
4. 



£ 44 #el)4 ^1^** «i)147l 444 9i#3 5l «ls4, ^ 4-1-4 2£ ^-4* ^fe4. 
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£ 433 * 44* 4^4 31444 4* c«4*4 £4 £fe 44* 434 ^44 33 4 J r4(mirror finish) 
S 3444 * 444*14 44341 41 ^4^ 514. 

4 433 4^ 44* 4:£*q 31434 4* tfl44* 34 4*4S 34444 34 34414 3]437 r oin| 
£ =S.zi«o|l 44 4 ^J£L4il- 44^3*1 *47 r £4 4tt^ $14. 

4 433 4^ 44* 4£*tl 9floi5j 7 > zr 47fl* °1^4<H] 444 4.S.4I 44 444] 43444 £s.:n.=g°il 3*8 
4 43 7 r 4 3$ £44 4tt4.£4 4fe<3| 514. 

4 433 4€- 44* 3143 * £344-1- 34444 444 44ll=4s.^4 4 4*11 44 444 
^ 3*4], 4a 44s^oll4 #444 4 43] 1- 4444 44^ *4] 4«fl 3* <3M|7> 444 413 
44 H4°l 431s. 4HB4S. 444^4 4^4 44. 

4 4*821 4# 43* 4l<*ls| * £444* 4444 444 444s. 4*44 £41 44IS4 £fe Ml 4 4] 44 
71-44 44^3444] 444 444 31443 44*41 434^, 414*41 44^4*411 4£s. 4*44 4 
44°94 44*3 44 ^ 444AS.3 434 *4* 44^ 3143* 444 4 4^4 4 

*tfl Slcf. 

4 433 4^ s-ai^ 3M37 r 44*s 443fe S3344^4 444 4^.4 *4| 4134s. 4434 44 s. 
<gcjnHi 7 f £334 g n > ^ $po]s)o)] tfoj-oi^ j2.<3#;g°i £d> tfl 7 ) ^£ 3)434] ^oj^s. 4-g-4*| 
4£4 4fecfl 44. 

4 433 4# *4* 31434 e) <H ^11 ^<*fl #4 4 444 3*4] 314371- *)hH*11h<>i1 444*1 *43a *1 
34^51^3 444*1 444 4 4£* 4fe«3l 44. 

4 433 4€- 44* 444 4.3-4 3143* 4444 444 s3344^7> *13431s 44s. 34, 444* 
4 3*41 3143* 4444 *44] s.3444^ Ml*4| 4434 4^ ii#4| 344 314371- 42:34 4£4 
4a, *1 enroll 44 4fe £4*44 1 * 4£4 44 *1*4 31433 44 44 44*441 £-47r 4 
^4# S°flfeci| <rt4. 

4 433 4^- ma ^p> 7 v sva^ ^I4s|4 ^12^444^ 344 °1*4*1 44 4 *i)344 4^4 

444 ^»1« ^44^ 4 4»H4 ^144 ^1*0 444 4)34<*M 444 4»l-il 344 ^4 $£4 4fecfl ^4 

4 433 4# 44-8- 4^444 4 >B44*1« 44 4°14» i^l-^(SPlNDLER)3 ^4(FINGER)7> 444*1 
4-& 4tfls ^4 ^444 4^4 44s. 4 1*44^1 <HI 3«B 44SY3- 4*4^4 4fec-fl 44. 

4 433 4^ 4^* 4471*1^ <&v}7\ 4<>134 44 44%^^<fl qo]n\$\ 

^^44^44 ^444 44°l 4^544 *H^-4 4s«r4 «fl4 3M34 44 444?l 344 444s 44 
°l*44 4 4^4 4^cfl 44. 

4 438: 4#4 4^1 444 4444 444 4 4341 34 4471*14 4444^ 44 4444 7}*)^ 444 
4eB^4; 44444 4 4°13« 444^, *4 4 0 13« 4444 444 4?1 ^J<>13« 444°fl cfl4^ 7 }-£4 
443 *1214 *ll^4; W *)e!4 ^ ^^3., ^444 ±1 4^4»11 4^14 

^ 4 0 13# 444fe 444 44 ^, n 3°11 *°14fe 4°14# 44 4 4*44 4 4fe 444 s.«3c|aV4i4; 
447? 4s^ 3Ms|# >Hl^47l 44 41^44; 444443 4«>134 44^3 4°13# 4444 44 443 
3)013 4^e« 4; AJ.71 ^0)5] 4AflE«o)i 2$^s)o) ^ ^ tfl^oi ^«144, 44 ^134°II4 4144 4 
£.4 31 431- 4444 44 *U£4444; 44 s.3cl4°l^s 4444 44 3143* *44^, 44?> 4^3 
4 44 S3 3 44^11 4434 4fe 31431- ^144s *444 44 42*4444; 44 41*4444 44 
2112*444 44414 4434 34 4*44 44 *4tfl44« £444 4-¥-44fe 4* 44 *-S. 44. 

4 4341 34 444*14 44444 4*4 s.3344^te3*14 s.3344^s. ?434 4*3 *144 
44414 *4 ^St 434 * 4* 4* 43 ^s 44. 

4 434] 44 444*14 4444fe 4]2*4444] 4444 4444 44^41 434 * 4^ 43441 4 
£44^ 4* 43 as. 44. 

4 4341 44 444*14 4444^ 443 7W^44| 4444 31433 44^411 434 * 4^ 4334 
1 4 £44fe 34 43— s. 44. 
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4 4^21 4434 43 44 34 £3* #asV^ 443.°5 4^44. 

£1^^ 434 4^ 44444 44444 o)e) ^44^4 ud^i^ LjEHflfe 34£°14. 

£ 143 J±* 44 4°1 4 434 4^- 44443 444*1t7 433 44^4(10)4, 41*44*1(11)4, ^44 
44(15)4. 42*44*1(16)4, 534 (20)4. 444(31)4, 434(40)4, 434(60)5 4444. 

44 $833 44J=4(iO)fe 4 44443 4444 $1*144 44* 3*8 44 f^l44 344 43-4 443 4 
334 4*4* 4*154, 4 3133 44=4(10)4 -5HJS1444 34* 34 cfl^l 44 3)33* ^#4* 41* 
44*1(11)4 34 4#33 *4444(15)5 3*44 su, 44 *4444(15)5 3*4 433* 444(31) 
£ 434(40)43 44 44 4 433 4S.4 ^4 44 41*44*1(11)4 ^l«fl 4 433 44E4U0W1 43 
4°J3344. 

* 434 214 ^)<>14 44£*(lO)* £ 14 £34 444* 345 4333 5i°-4 ^ 34 £^ n oisj-s] ^ 
s.^t^r£ 44. 

4^1 41*44*1(11)* 471 4|o|3H 44^4(10)4 ^f#4* *444*(15)3 434 4*14:a, a +44* 4 
34(40)3 =^4-4^ ^eM(44H£ 4343 4333, 3*4*1(12)4 443 44(13)4 €^(14)5 4344. 

471 3*43(12)* 433 44£*(10)3 4 44 = 4*14 4344 e34 * 4£4 433 44=4(10)4 3 
434 *433(3£3)4, 471 4433 44 JL$s\jl 44(13)4 334*fe <>].<£*] *]ifl<2j., o\°i7) 
34* 4 44 = 4*1 43 4 % ^bv ^o]o)i nj-Aoi ^^-g) joj; 5^3- ^ $i£f 44334 4*114 4*1 

33?ife 443 A^Ef o^o^a], o^g o]^^| fe a m-igoj ojni ^ajsw sife 3*4 

34 3*4 4 44. 471 3*43(12)^ 434 4433 <H 444 4* 3*4£4 434 43 44 434 
*£ 44. 

471 4H(i4Rr 433* 34 ^ 4* 4£5 4333 4-?-3, 4333 &* 3444^3 3M34 33 *43 
44-^1 444^ 4*4 433 4S.4 433433433 ?HH<»« £* 4** 44. 

471 44(13)* 471 443344 47l 4£(14)3 *44 4451°! 47j 4£(14)4 4^-4 $l*ls. ^^ol*4 ^ 
4£4 44. 

$14 4* ^J* 7>4* 471 ^11*44*1(11)* Xl«H4(60)5l 4^H 44 ^ a \A 4^s*(i0)4 ^4cfl7l4(l5) 
a* 4134(40)4 i^-Hi H4°l(44)s. 44(13)4 5g4^44i 4^°H 44 44 441^4*1^1 43 fe°Hl 
4fe ^°l5l 4?11 4HS4 *47^4A^4 «h(14)s| ^*1o14°1 0 1^<H3^i 4h(14)7> 3* ^ 

4*1 *fl<H4(60)7f 334fe 44(13)<>1 ^44°1 4444* 4^ 4^(14)7> 4i43°fl 444 

°.*z»\ ?l)ois)2) 444711 44. 

471 ^4tfl7l4(l5)4 ^11*44*1(11)4 42*44*1(16)21 44»fl 444^ 4l*44*l(ll)°ll ^^1 444 4 
4 ol*sl44 °J4 tfl7H-7lfe ^44 44. 

44 ^12*44*1(16)* 443)7] -¥-(15)4 ^#4* 5.^4(20)21 4°H, a 44 4^ 434(40)2] 4i#44ul 
4*1 4«fl ^*14°l 471 ^4«fl7l4(15H 3)7)^4 ^14514 3.34(20)5 o|§.a|71t14 44?V 4s.sl4 5^4( 
20H4 43* H7144 ^olsll- 434*14 434(40)5 <>1**1^^* ^4* 4H, °l« ^H«fl 44 42* 
44*1(16)* <>1*4 444711 4 4 44 44(17)4, ^<>1^4 3* 4421 4h(18)4 ^h14s, 

<$7) 44(17)ol 344°} ^4^44(15)4 5-34(20)4 434(40)2] 41444«1 ^ 4^4(60)71- 3 

34* 4^.5 si 44 6.54 44°1* ^ ^)°ls| *4°1 °1^<H 44. 

43 5^4(20)fe 42*44*1(16)4 444(31)4 434(40)4 43^14 4*lsl4, 42*44*1(16)44 *43 
o] * ?flol5l» 444(31)5 01*3434 444(31)44 44344 3Ms|« 7J4 4444 $14 a 4^ 444 
(31)5 oi^i-7U, a 447? 4S-4 4<>l3|4 43* 44 434(40)5 °i£Ai4fe #0], E ^ 
4 iL^ 44 4°1 4l5<gclHVo]i( Loading Device, 21)4 425«3c] 4^(22)4 435«3c]«Voli(23)5 ^34 
4. 

4421 5«3ci4 c, ]i* £ 244 A* 44 4°1 °J4 444 ^44 4SS 444(24)4 4*4S£# 444°! 

44 444HS21 34 3! *7 t j-4^ 0 u 2I5J.0] f^o|)4 4^4^.5 4* ^4°l 7^42. a 4343 4 
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< 4 *47 r *4£4 433 34(25)3. 43 34(25)3 44 443 B fl^jg 333(26)* £443 3 ■¥•343. 

43 333(26)* a. ifl^-ofl 32*443(16)33 334(31) £* 343-(31)33 32*443(16)3 3°137 r 
3*3* 3333 3337 r *33 4 £Ur 3«3-f33l=(27)3, 3*3 ^=3(28)3. 33#33 H(27)3 444 

43 3337 r 4434*33 o} JjL-i- ^B)-7j 34 33^(29)3, ^*4* 333 3^(33)3 333* 3343 

33 3*3* 3*3 t#(30)* 5E443 *334. 

43 =± = 3(28)* 3>3*3 3^(27)3 sf^] 4*3-1 4343 33#33l=(27H <£^s|ol 3334 ^ 
4* 3333^(33)3 4*3 *43333 3el33]H(33)3 4*3 3334 3 2= (27)3 433 

4 33 3333^(33)3 4*43 33*33*=(27)3 4*4433 ^) °1 ^ 4333 3*4 * 3<g3 
** 33 *3S4* 44. 

* ^ofl t^a ^47133 44433 33*(20)* £ l°a £33 33333^ 3«jjc133^7l- 333 *335L4 
£333 <a 04 4n>*el 4443 3*4 33*33 344£4 1711 £* ^ 343 4t 33 ^34 ^ 43. 

43 33*(31)te 3«jJ*(20)3 *43 3343 3233333^(22)* 4«H *^ 233 3343* *»I4* 
4, 4421 3443* 333 3 44* 4343 344 43 34 44333 4333 s. 333 J2.Tr 44 4°1 
334* 7 r 3* -§^(32)3, 33434 4 *H33« 4342., 43 ?fl33* 3343 343 43 ?i]o|5)t- 3 
333 333 7 r 44* 333 3s(33)3 7334. 

471 3333£(33)te £433 site 44 43, 4|e|*H ?MS£1 343 **3* 3334*3(34)3; 43 
3333*3(34)3 3*3 3343 *3-°3 *34 7Hf4:a, =l 4* &4* 33 7}^4 £*3# 7>3* 333 

* 44471 34 S4* 3*43, ^ 3*3* 2333(35)4 3333 47l 233u1(34) 3*3 43* ^34 

3 333 4IM3* *44t14 4714 * 3* 3133 33233(36)3; 471 3 el 34*3(34)343 3133 *i 
3233(36)3 sl=fl4 4^slfe ^4°fl 471 ^oisj ^1^1^^^1(36)21 ^3!^^1« ^1<>1471 34 s.^^ 
»1(37)» 2E44 <> 1 °1^-<H^4. £4 471 ?flelolaqH(33)T7 ^1^i^^(36)fil 2l4°fl 47l *\*\^% 

^1(36)21 44# 7i^o.s 4°1 ^ 444 ^r^44^-s. 7^4^, 4?1 ^^44^21 oj^o. A ^ 7l ^ 0] ^ ^ 

^1^^^1(36)21 44 °l^-4^ 4513. ol^oHts. ^^sj^ El^|om^(38)i: ^444. 

£4, 471 7fleloi^c(33)^ el Eflom^ (38)21 2i#o(| ^jois) ^1^2:^^(36)21 44* 7l§o.s. 4<»1 ^ 444 t 
a!44^s o)*oi 7^2, 471 ^^144^-5.21 o|^.* Aj-71 3Mb) xi^2^^|(36)2l 44 °l-^4fe ^sls °lf- 
<H^l£4 4^|s|Tr ?!cl>HM^(39)* c-l s44tI1 44- 

34 4* ^4* 7H^ 47I 7flel<H=«H(33)fe s.^^-(20)3 4^ s.^ci4oii7l- 7>^* ^oi^* 4^44^ 
?D^5l# ^714^ 4713 4^ s-334 0 1^7> 44 ^ ^^4°1 4e«3 3^1s 3#44^.s^ s^o) fitssi4 
7Hsl<>lallH(33)7l- ?J«13# ^44 431:5. 444^ #2fll:(32H ^444. °l°il ?fleWsiiii(33)7l- #eH1-(32H 
7}<&n°) ^44j5.s3 ^°133 44(Polishing)7V 4^144. 447} 4^34 ?llel^^|i=(33)Tr 44 °144°1 4 
e»3 335- 31-4 7I-31 3.^(20)3 4^ 5.'334 0 1^7} £4 4^3 ^°13# 7>37l-7l 3^| ?fleH*j| 51(33) cy 
efls. 34 * 4*43 5L 5«113 Jife «V3 4°1 334tI1 34 7)133^1^(33)^ 1-44 ^7l# xfl^3 ^133# 4 
•He^^ 433 jl *3343ioll ^I3sl4 47414711 33 4s.>33 4^34. 

£ 5fe 4 4^°il 4# 4443°B3 7«33««S7f s.«a*e))o|E S .o. E j ^oissi* ^44714, 71133 31^3.^3 s. 
>3Sb1I3SS ?D35l* 434tt 4314 iL3^fe 44£4 £34 ^33. 

4 4^°H 34 44-?- 33 ^443fe 4 4^3 £ 13 43^33^ 27fls. ^33 Sl^.3 43 3.^43^3 
711^3 '944^3 4^3 43 ate zl o]^s\ t|^s ^£ 513. 

47l 3^4(40)te £ 133 J£te 43 43 333. «3 3 43^(23)3 44-¥- ?J 31*443(11)3 32*443(16) 
3 443 3343, 43 33^-(40)lr 43-?-(3l)33 43 4^.33 32*443(16)3 333 *433 * <3 
34 13 334tt 3l44^nl(Wafer film chamber, 41)3; 43 13 333 4^4 $0334 23 ^ 33 334te 
32#3^3(Double Side Brushed Chamber, 42) S 33#3^3(Double Side Brushed Chamber, 43)3= 334 
333* 4^43 34 ^4-3^ ^43(Spin Rinse Dry, 44)4 3E443 3^344- 

^4. 3^^-(40)3te 433 333 3*437 r ¥33te 4 4 33 ^33 4^.4 3334 43 3133 
°1*437> 4* ^3^-3 3334 3*4-5.33 43 3l#4333. 32^3333, 3344333, ^4-4^ 
S434 $33-2.3 3*443 3333 333 3333, ^4-3^^3333 333 4s.4 33»1* 31*4 
43(11)71- 333 43*^(10)3 *4 3 43* 4344. 
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v 47l 7«l4?l^Bl(4lKr £. 6<>I1>H il* 44 4°1 °1** 43(45)4 443 *44*1 (Chemical Spray. 46) 

« ^a)sr^ 4. 47l Xf)2*44*l(16W 44 43.3 $W3j7 r *1*S*I«1<41W ¥°1*14 SIM*! °1** * 
el(45)7F 344°1 ^o)s|i. o1£b^ $7) 443 *a>4*1(46)S] :a4?!i*4(High Pressure Rin 

se )4 *4(Water Film)444*l(54)* f-Sfl 4 *3°1H £<S4 °1*4* 14 >HI344. 

47l ^)2#fl^Bl(42)fe 44* iL34l(48)4, SIM*! 33-8- *3(47)4. ^HelM(49)l- 4«14£: 4. 47l 44 * 
7flfil u 33* ol*4°l ^l°l5lsl 444 :f4-g- §-aH °-^e| o^-a. ^)^^ ^, Aj- 7 | 3Hs] 348- *e1(47)7V 
*Ms|* *3¥* 4313- 44eH4 34444 ?1M3|* 41344. *7l 433 #44 7]m»W ±3. 

J±344<»1 <>1*4* |Jol44. °H 443 *A>4*I (Chemical Spray, 49)3. JL<£S\ &*>\4W ^l)<>lsjaj 24 

43* 43.44. ^71 24 *H3°1 43£|4 *7l 44* «332l 4* «el37h 4*3. <>1^-4°1 $l)°ls|2l o]^ 
4°1 4SLS14 43*(40) vfl^l 3Ms) ol^^ofl oisj) ^Jolsl^ ^3#fl^al(43)S. <>1£44. 

4?1 ^|3#^^Hl(43)^ *7| t||2#4^bK42)4 *4 £ *3°1 *'§44 42#4^»1(42)4^ 4jl 4^ 44* 
43 Af-8-o| 7Hr44. SL4iE*4* °1*4°1 ^1<>13|S| o||3(edge)**2| Aflaj-gr ^7}S. 4a14°3*| 43°1 4 
S.S\3L 4% *(40) iflSl ?Jol5l o|£4*)^ 4|o|S|f- A^-fli JELEH(44)3. «1*44. 

4?1 ^4-f!^ H2H(44)*r ^4*3 (Spindler, 50)4 4* °1^-°1 7>44 *3(51)4 3i*4» °1*4 4^4*1 
4 441*44*1(53)4 7>^^H(52)S. *^slfe 4, 47l ^3#f1^Hl(43)<>)l>H 434 ^l^l^^V H4°l( 
44H ¥°134 47l ^*el (Spindler, 50)3 ^ 7l (Finger)7 r *lMs|* 4* 43)3 :a4 3)44t11 £|b) °H, 4^ 
*44*l7r 4£# tfl^J!(N2 Blow), 4*3 ^^7h 7 r °is|4H slMs}-!- ?iSA) 7 )7fl 44. °H ^-§-4« ol-8-SM 

^7l ^<H-¥-(60)fe 3Ms) ?HS-?-(l0H ^'d-slol •S"} tfl7i^tl ?Msl*ol Sl^ ^1*1« 7l°j^ji 

**^(llH7fl 4^- ^«b% «!n> c|)7]f-?! ?lJol5)ej sj^js. sfl«^ 3Msl# ^tfl7l^-(15)S. ^r«]r^ 

# ^jg. ^)A]^C}-. g:^ Afl^^-(40H>H ?Jol3l2l 4^o) ^1^^-(40)S.^ Aj^s ^sl-Jl ;<1]1£ 

«v^(iiH ^71 aj^ fiis.^ SMsis. ^ojs) ?hie a.( 10 H -g-av^ ^j^- ai^s. ^Ajsj-Til ^4. ^|«H^-(60 

Kr ^2^:^*1(16)3. s^^ ^tfl7lJf-(15H flsq«: S>3^(20H 5!-ir ^a]^ a] jr^. jivfl 

r+. ^<>1 JjL(60fe ^-3^(20)21 s^g s^cjul-olis b)-o|^- ^2£##*l(16)iiLJ?-E| ^t^hvo. ojols|l- £jg 
^4^*15. ^4 ^-^ ^ «>^^1 >H £3.3 ?flol3f)# SiS.'gsM ^ 2^4^*1 (PM2)S. 

^a)^ aI^s jixflTfl ^c|-. ^ol^-(60)^ m&Wm6)3- «r°l^ ^^7> «>asl<H S ^ J?-(20)°1H «^7^ 
?0°l3l» ^^^-(40)21 *H1-I^H15L ^ -tliS. *M£4. a^: ^<H«( 6 0)^ ^- ^<H1 ^4 
^7l- ^src ^olslSl ^l^n #^^*1(61)# ^alBrfe #^^*1(61)S^-El ^4 cfl 

^•*1^« *U£4 ^4^(31)^1 sfl^ *l^?b# 51* TWSrS, ^fe ^4 3s. ^ wv^^i- ^4°1 
°1 £4 ^^m£4 €4. £^ ^<>l-¥-(60)fe ^1^ «ll<»ls) ?ME^(10)7} ^ 

£*Kr ^l<>l5)fil Mf4^ #^^*1» ^Hj«r3L <34« ^l«fl 7WS^-(10)°flAi ^tfl7)-?-(15)S. ol*S)7] ^ofl ^ 

«V4^^» ^^s. <&*\m *l^r« ^12*4 <?!4-¥-(3lWI «fl^ *1^^# <?14tt 5! 

# ^1a)4ji, °i4 53 43°1 £s.€ ?0o)b)o) 44^1- ^40) i-^o] ^ 44^ 
El ai 5:44 ^i-g:^*l(ii)oll ««4 ^ 0 l3ll- f^ltiM^asm ^"J4 51* ^^147fl €4 

£ ^-g: ^71 ^P>^*|S1 ^Ajo|] ^7HM ^^l »>*a|* ^ ^SAl ^l-g-S>^*l(ll)4 ^12*^*1(16)21 

4<>H ^471^(15)2) go)] 3*|5H ^<>l5|s) 44^» ^^4 ^ Slfe 44^M1 #^4*1(61)1- ^«14^r 
SliL4 ol «11 782*44*1(16)^ ?i|ol^# 44tMI #^4*13. *44ai 44^ 4^4*lfe 444 SIW^ ^ 
11* ^4°1 4434 $1|o1b|s] ^^11- 444-^s*H ^4^1 4*4^ 7fl<H «( 60 )o]) ^Dj-cflAj-^s a| ^ 

3 4*4tI1 sli 4^°1 ^Mslfe ^2*44*l(16)7f s«3^(20)s. ^44711 ^4. 44^(31)°!^^ 4°) 
*(60)2) TjAH 44 3)4 ^4#4 444-°5-^ ¥11* 7 r 4 *0«>ls|» >«44 ^7> 5I4. SL4 447> 4 
s.^ «l)ol3|« 44*11 434*1(61) 3. *44°J 44* 3Msl 44^1 *H* 434^ *4* 444t» s)4 <>l 

# 7fl<H«( 60 )o|i 4jl47)1 s?3i ^|oi *(60)fe ?Jol3El# s«3^(20)s. ol*4°l 4^1 444^4 ^1^14 * 44. 

£4 47121 ^o]b) 441H «.(io)ol|£ 44*11* 434£* 44*11 434*1* *7 r 4 *£ 4^H, S!4* 
*4 ^71^(15)3 oj^sl7) 4 ^I°l5|^ 4 4* HI- 434°! *A°l*(60)<>l] 44tfl4*H# 4ss. 4*4t11 s|ji, 
43°l ?U 0 l5l^ 7qi444*lUi)7r *4tfl7|^s *44t!| 44. 44*(3lH4^ 40] ^(60)2) ^A|ofl 4 

4 ¥14 *H444 444^.s>«1 °J34 *H* 7)^4 *Wsl* 444 <t?\ Si 4. £4 *3°« 4er ^"1-71- 
43*(40H4 413°1 ^«1517>44S4*1 0 1I 4°Jsl7l 4°ll 4^S*<H| *7>€ 44*H 434*l7>44 
4S4 ^11^5121 *H* 434^-5.^ ^4^1 33^** 344 *4 4fe 5!<>m. 44, ^134^1 %n ^44 44 
4|olsj« 424711 $14 7HU=*ofl 4*14 44*11 434*1^ °1* ^<H*(60H 4^4/11 =1^ *W*(60)* 4 
l*44*l(ll)oll 4^4°1 ««4 $Ms1* 44cfl7l^-(i5)s. ^1^-ai?! 4^ 4p1-4£4 *W4 * 44. 47l 
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. 3 44^434*1^442^4^^44^444^4434^^4?^ 44444444 

^ofl 442] ^^^oflAi sl^ 4*14 ^ £ sU, 44 £4 44 44^*1 434 *U 4# ^34*H4 4 
*14 4i 514. 

^oflA^ 4^ 44 ^ 7Mfe 4 4*o4 4^ 5^7)31*1 444*|5l ^ofl cfl^ £ 14 4^4°1 4«g 

44. 

£ 4^: 4471 7»*1 444*1^ "344*1 44» 34 *Ms|4 47l g| ^J-Afl E "(10)3. 4 

434, 4?1 ^1444*1 (ll)fe ^44(60)3 *M°I) 44 ojojsl 4-*l|S*(10W4 "34* 3*fl 345H 51 

^ 44 444:2. o]» ^7iifl7|^(15)S. °14*144. 

44 4 t^l 4^ 44717H3 <344*I4 44^1- 434 ^ 4^T 44^*9 434*1(61) 

# -?«I4tt 34 7i|2444*l(16Kr 4713 SM^l* 44^ ^34*l(6lW| 444tI1 £4. 

«>M4, *fl2444*1(16)7> *H«.(60)3 3*8 443171^(15) £fe 3-8: 3M33 44^*9 434*l(6lW 

¥«^5lfe 3M34 S.'a-'MZOW 44*1 ?1 4, 3.^^(20)^ $7) «»»W31)3. °1£*1?1 44 J i L (3lH>H 

3M33 447* oi^^tii sH, 4<g 4 ^ofl 4= <&v}$z\7} 44^ 434*1(61)1- ^34^r 34 4 "34 
4*1 ^ ^4^(60)4 3*14fe *|444 44# 4*144. 

"Wl, "347* 4S-4 ?IM3fe ^<H^-(60)fi) 3*H1 44 *02444*l(l6)°i| 3*84 ^3^(40)5 443t)1 34 
3M33 Afl>goi 4jls|4 *9l444*l(llfe >*fl34(40)3 H4°H ¥°14 ^o)s|s. ^o^v ^)<H»( 

60)7> X1A]4^ cflS. ^ols| 4^1=^(10)5] S.^ 4^Eo)l 3440.3*} ^ojsjoj <£ o} s. o,^ £& fij-s.51 
Tfl 44. 

•34 £ #'S«I 4^ 44444 ^|oj3Jj 7}*jEH( 10) o| 44^*9 434*1# ^34^ 34 44^*8 434*1tt 
*IMs|fi] ^^M^-t ^447fl £U °1 °8 44 44f-*l 4434 44-9460M 4£4<>J ^4 r}x\ 
44471 34°* 44-¥-(31)s 4*1 «1**171t1] 33, t9<H -¥-(60)71- 4*14fe *1444 44* 4^1 ^^44. 

4*4 *m ^ofl^, ^^lsll- sL'j^OWAl 44-¥(31)s «>i^Ai^ 0141- ^a)4^ 44 444 

^is <a4# ^a)4 ^ 4-2.^, 371] 4¥°1 ^^s.h-4 *g^£Hi4 »S^s.H22l 4^-2.5. ^ 44. 

^4s.h.5] 4^ o.s^ 47] ^2-g-44^(i6)7]- *4*I1-Sr ^|<»15)1- 4ls^nj4°1^(2lH 4^1 4^ ^is^c]4 
*l^(2l)fe ^4-¥(3l)fil *l| 1444*1 (PM 1)3] 7«2]o]«il^(33) 4¥-4*.s ^44 ^ 44°l*(Shift)47fl €4- *1 
«4 ^1^44^2) 7fleH3)H(33)7M]is^c]4oi^(2i)<>n 4*|5l«H 5lfe ^B°)s|# 441-444, ^lS^c^M 
^(21)^ 4^1 4 7 ^4^ 4^2] 3*15. ^44°i #47Vt11 ^ 5.^«1 4&44. s.^*} 4ssl4 ^11444*1 
si 7fleH3ii=(33)7V 47^40] sen- ^ofl ¥ o]4 $Hsj§ 44444 ^44^4 ^44 4^144 

^i444*l(PMlH7i ^471- 4^.514, ^2S.«gci4°]^(22)fe ^<H¥-(60)2l 43i»(l 44 ^ 1^44*1 (PMl)si 
?I|Elol^i£(33) 4»oii ^4^1°! 4fe ?l 0 l3fl» "37044 °1« ^82444*1 (PM2)5l ?l|elol5il^(33) 4^-s. 44*1 
714, ^12444*1 (PM2)5] ?llelol«fl^(33fe 425.^ci4 0 li(22)»ll 4*|slol 51^ ?8 0 lsl« 4^#44t|| sU, 
^|2^44*)(PM2)^ 471 ^1444^7V ^oisjs. <344^ 514 ^9J4 4*4^ 3M5ls] 24 ^4* 

47-144. 

7^2^44*1 (PM2W4 41«ls}si o4p>7> 4S.SJ4 ^H3S^ci4 c, l^(23)fe ^ <H¥-(60)5l 4sl°I1 44 ^2444*1( 
PM2)2l ?Be]<H^]=(33) 4^-4^-S ^44^ 44 °1*4 ^1 ^12^44*1(PM2)51 ?lleloi^H(33)S¥-El ^|<>l5ll- 
•?! 71144 4 7 <h4 ^1 ^44°1 4zfl3| 4*ls. ^l-o]- 4*-^ 4s^# 4fi-47fl s\jl °M ^12444*1(16)7V 44 
43.4 3M514 71-717M1 44. 

34 44 44 4^HHtt 4?1 341^ 3.^^40]^^ ?f|elol^lH(33)si 4^-4°ll n<>}^^ 44^1 £4 4fe 4^ 
44 4U4fe 7iiis.'3ci4 0 li4, 7H2l<H«lls(33)5l 4^4^ 3M2l» 44^1^4 4^ 4^4 7l|el<H««s(33)sl 
44^5-461 ?0<>13|« 4^s)£4 4fe 4^4 $4^1 ii£ 4^1 4fe ^2S.«3ni4 0 li4, -7ll2l«H*ll£(33)sl 44 
<3j^l4e) ^II^bI^ 471^^4 4fe 4^44 4^4fe ^]3S.^ci4 <1 1^5 ^j44. 

30) >gAiofl4^ 4e] 4o]5H- oiDV4fe 4^3 4^. 4a] oiKtg^a.sDi. 0.5. 4^44, tJ2444*1(16) 
71- Tflis'gc^M^lW ^°15)# ^^4^, ^4S. 4411714(15) 3^r ^44^4*15.4^1 4^.4 ?0<>l5l# 7} 
*147V*fl3s.«3ci4oi^(23W] ^4^-5^ 4l?i44*l(PMl)^ 7fli5.'3ci4oii(2i)s 43 ^4^ 4<>|^^. 
^44^ ^2<a44*](PM2fe ^135.^ ci4°l ^(23)5.43 *^4^S- ^|<>l5l4 "344711 44. ^1"344^(PMD 
£fe 42444*1(PM2H4 447V 43.4 ^^l^lfe ^2S.>3ci4oiA,(22)7l- 45^4°^ *ll 2444*1 (16W 47fl4 
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31 44. ol^^ll ®<L3L»i 2 m 4)^4 £44 47f $14 ?M4. 

34 44 44 43°1W£: 47l 3m 3.«83»Hife ?l|2W*i|H(33)3l 4 -¥-4°fl SMsl-t £4*1.£4 4fe 43 
nV^. ^Sgs^ ^51 5 ^as^^M^, ?fle|<H«fl^(33)Sl ^^1S^E| 3M34 t^sl^s- «fe 4344 4 

i£4 33 4*H4fe a 4=- ^Aiofl(»g ^££2)sa1 33 $1 S.H13 4^,g. ultfls. -i34°l 3t1)3 S-^^ 

"Hit 5l|eH4S(33)3 aj-^-oioi) SlMs)!- bRt 4344 4*84^ ^2sL^^}<>)^, 7fleH4S( 

33)3 fl^<L3L^ $ll°13* 4713^4 4fe 4344 4D4fe *fll 4 ^S.^ 3 44^3. ^3 £4 4 ^£ 

514. 



4 4<3°0 2]«}.oi, ^-s|-7|7||^ 4444^ 443 £<334ol^» 434:n. Si?) nfl^ofl 444 ^<>l| tflsH 4£ 
si ^4«j°J ^3 SM£ <H44 4 5i£4 ^33<>1 5U, °H 44 4 4.51*1) 43°11 IM) ^434 444 4 5a 
4. 

3E4, 44* 4* 3M33 o^o] ^o^ofl 33] <£%*\ 0.3. 4*11 * 45)4 ^7} o)$z\5l, °14 
4^ ^-44 45. 4el3<>l 51 7] nfl&ofl «n s| 7 > <3pH- 3*fl °1^3fe 44°ll ofl^-44 44 &^I4 4444 
s. 4^ ^D^l^oflfe <344 &£4 ^334 514 

£4, ?0433 5.^4 ^S. t|3 yl^ofl fijsj) o)$*| 7 1 ufl^cfl ^ $go]3) <S43_ ^1* j2«4 44 

471)51 3143 344 4*14 ^334 SU4, Tfl^H ^ t 3*1 *5i3 Al?i oi 

S4 Til 44 44* 444 4 514. 

a4, ^34 J2.^(Module)4 34 514 nfl4«Hl 4 £tts 44^71- 444^1, 7fl44 7]£$\ £*H 44 
44°fl ^ Tfl 3)44 4 5U4 ^334 514. 



1. 

44 4444 7Hfe 443 #e8^(32)4; 

44444= 4 4434 434^, 4?1 $0434 444?) 344 47l $11434 444°ll c«44 7^sfe 444 
?||eH 4^(33)4; 

^7] ?1134 3]=(33)<>l] 3e %^<*l n*\s\JL, =l ^o||4 4^4<H1 3*)4°1 ^l°l5l» 4^14^ 
^ft 7^2, zz ^oil ^x| fe ¥i]o|^^ si?) ^ ^ sa^r 444 s^c)uh^4; 

447> 4S-4 fl|ol5)« >H^47) 44 <HI^^-(40)4; 

444714^1 ^<»lsl4 $Msl-a ^4471 ^14 44^1 ^|<>l5) 441^(10)4; 

471 4^lS^-(l0H ^4sl<H 44« ^l«fl 4|7l^ ^015)4, ^ 41 4 WOW 4 ^^°1 4^.4 ?H«ls|# 
44471 34 *8 1444*1 UD4; 

^71 5.i%z\*\o\^3. 44471 43 444^, 447V 4s.s)4 47] 3.444 0 li°fl 443°! 5lfe ?11 0 1 

34 >il^^-(40)S. ^4471 34 412^m!:4*1(16)4; 

471 ^11444*1(11)4 471 ^2444*1(16) 4 6 H4 ^°lsl4 5H 44471 44 44^71^(15)1: X44°l 
°1^°H^r ^4 4^^s 4fe 447l7flaj <&*\%t\. 

2. 

^14°11 51<H>H, ^|2444*1(16H 4^4°! 44^44 4^4 4 5tfe 4^444 4 i44fe 34 4 

^J^s. 4^ 4471 444*1. 
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*fll4°fl #33, 3)33 ?HS^-(10H ^7}S|3 *H33 44^3* ^ ^fe 434*)# D) £44ir 3* 

43 -2-3. SHr 4437fl3 
4. 

3143 434, 43 41*433(11)^ ^ols)!- $± ^ ^S. ^.H]^, ^3£ ?8ols)2|. ^333 &4 
3432] >1I44* 434fe 3* f^^S 4fe 44333 3433. 

3l4°fl 5tl33, 43 43^(40)^ 3471- 3)33* 34t))34- 0 -:£. D34 ^ 4fe 3* 43i>s 4fe 44 

333 4444 
3^}- 6 

3143 434. 43 ^^W^fe 44?} 4£.3 SM^S. >H)34 * 43 3)33* fl33fl£.S4 #7) 4)34 

^oisji- 42:33*r ^4 = 43 34* 71- 3fe 51* 43 °s 4fe 447133 ?!4^. 
3}^^ 7. 

3l4°fl 433, 43 S3343^4r ^£0)) -?MSE 7 } 4133 $1$ A>=E ^1^.(24)7> 3333 oj^ 

44(25)4= 43 oJ-3( 2 5)3 34 43°fl al)333, a vfl^m 31337} *33 4 4fe S.>3#iM]olE(27)7> 43 
33 Sife S33(26)-9-S 4433 4fe 5!* 43 °iiL SRr 44333 3443 

8. 

3143 433, 43 4^3 #e«^ 243 fzj^ 433:a, 43 443 333 233 ?j|33 aflriS. 

7333, 43 4^3 s^ciaH^fe 37flsi s^^HHis. 433^ 3* 43^= 4t 44333 3443. 

^T 1 ^ 9. 

3843 #33, 43 4^3 3.3343^ 43 4^3 333 «fl- 3333 £«v 4<=# 334 ^ 51* 

43 <^L 4^r 44333 4444 
^T 1 ^" 10. 

3943 3.33, 33 37l|s| 3.3343^r 333*I|H(33)3 4^4*11 3133* ^43^4 4fe 434* 4«4 

53343^4, 333*11^(33)3 4 443 3)33* #43^4 4fe 434 3 33 3 ^(33)2) s^go.sj* 
3 333* 333-E4 4^r 43* £43-°~5- ^sKr 3.3343^4, ?HeJ<H*n^(33)si 343^jl43 33 
3# 433^4 4^ 4^^:* -r^l4^ 3.13 ci 401^. ^^fe ^* 4^-°-S. 4^ 44717)13 <9444 

^T 1 ^ 11. 

^I94»(| SH*1, 471 371)51 5.^ci4°l^fe 7l)elol=llH(33)5l 4^08 ^4s|£4 4^ 434* 4*84 

27fle) S.«3C14°1^4, -711301^1^(33)21 ^^OSUEl ?JolB|S. ^3sj £ s. ^3)4^ lTfls] s. 

^ci4°l^s ^3^^ 3* 43^5. 4^ 443 7)13 ^43^1. 
12. 

7)l94o)l Sl<H3, 43 3t1)2) s.>3ci43ife 7B34«Hh(33)3 4^-4°ll ?D331- #43£4 4fe 434* ^^4 
lTflsl 5.^01401^4, 7fl e) oisoc^o) 4-¥-4^s.43 ^°131- 433514 4fe 434* ^«4fe 2t113 s. 
3cl43iS. ^33^ 3* 43-°-S 4^ 443t)13 "S433. 
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